Role of oxygen during horseradish peroxidase turnover and inactivation.
Horseradish peroxidase catalyzed oxidation of phenol has been reinvestigated to determine the requirements of facile enzyme autoinactivation. Turnover of this peroxidase was monitored spectrophotometrically at 400 nm and found dependent on the concentration of phenol and hydrogen peroxide. The inactivation of the peroxidase required both substrates, phenol and H2O2, but surprisingly was also potentiated by molecular oxygen. Exclusion of diffusible superoxide or hydroxyl radicals had slight effect on product formation or loss of catalytic activity. A mechanism is proposed to explain the unanticipated role of oxygen during enzyme inactivation.